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The Authors 
Respond

To the Editor:

In our article1 on possible application 
of the Current Duration approach to 

derive information about fertility from 
Demographic and Health Survey (DHS) 
data, we focused on nullipari in a com-
parative study of 15 datasets from eight 
different countries in sub-Saharan Africa, 
Asia, and Latin America. As we empha-
sized in our article, this restriction was 
deliberate, to avoid complexities related 
to secondary infertility.

The DHS main interview data do 
not contain information about the time 
of initiation of attempt to get pregnant, 
and inspired by Polis et al.2 we tested 
how “establishment of relationship with 
current partner” would work as proxy for 
initiation of attempt to get pregnant for 
nullipari. (We note that Polis et al. stated 
in their letter3 that in their analysis “64% 
relied on date of cohabitation.”) We doc-
umented that for several countries these 
data were obviously problematic as rep-
resenting current durations, and there-
fore, the estimated fertility parameters 
could not be trusted. One of the more 
believable results was based on Nigeria 

2013 (the only data used by Polis et al.), 
where our data selection and consequent 
analysis were almost identical to theirs, 
as our two groups noted in a detailed 
e-mail correspondence in the spring of 
2019.

The contraceptive calendar exists 
for 10 of our 15 data sets, whereas the 
less detailed reproductive calendar exists 
for two further data sets. Based on DHS 
assessment of the calendar quality and 
consistency, the results suggest that both 
nonlive birth and contraceptive use are 
underestimated in data collected using 
the calendar,4 which renders the calendar 
use less reliable.

Based on the selection of data 
including the calendar information for 
the 12 data sets where this was possible, 
we have performed the estimation of the 
time-to-pregnancy distributions in the 
same fashion as in our article.1

 The Table shows the main quanti-
tative results and the Figure shows the fits 
for the three datasets (Indonesia 2012, 
Nigeria 2008, and Colombia 2009) high-
lighted in our article proper as well as 
for the data from Nigeria 2013 (the only 
data analyzed by Polis et al.) illustrating 
the effect of including the calendar data. 
The eAppendix; http://links.lww.com/
EDE/B812 shows for all 12 data sets the 
key graphs documenting how well the 
data fit the hypotheses underlying the 
current duration method and the conse-
quent estimates of fertility parameters, 
comparing estimates with versus without 
calendars for each dataset.

The graphs show that use of the 
calendars generates a more believable 
basic structure of the current dura-
tion distributions with less problems 
of nonmonotonicity of histograms and 
of “too few” current durations close to 
zero. The Table shows that estimates of 
median time to pregnancy and “infer-
tility” (proportion not pregnant after 
12 months) are lower when contracep-
tive calendars are used. Note also that 
because the calendars introduce shorter 
current durations, they provide more 
uncensored current durations. This 
effect is particularly strong for the data 
sets termed “Flat.”

However, there are still strong ten-
dencies to unrealistic results, particularly 
for Colombia (both data sets) and the 
two data sets (Nigeria 2008 and Senegal 
2005), based on the Reproductive 
Calendar. Tanzania is an intermediate 
case. We also point out that estimates 
for different years in the same country 
should not be as variable as we see here 
for Colombia, Nigeria, and Senegal.

In conclusion, we maintain that pos-
sible further work on using DHS data with 
the current duration approach should be 
based on including a specific question on 
initiation of pregnancy attempt. Awaiting 
that, the use of the contraceptive calen-
dar seems to reduce, though not always 
remove, the difficulties.
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FIGURE. Observed current durations and estimated time-to-pregnancy distributions for (A) Indonesia 2012, (B) Nigeria 2008, 
and (C) Colombia 2009, as reported in the main article by Keiding et al.1 as well as (D) Nigeria 2013 also earlier analyzed by Polis 
et al.2 Data (A), (C), and (D) are based on DHS data without and with contraceptive calendar data, whereas data (B) are based on 
DHS data without and with reproductive calendar data.
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FIGURE. (Continued).
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TABLE. Estimated Median TTP and Probability of Not Having Conceived Within 1 Year (So-called Infertility) for 12 Test Data 
Sets, Based on Fitting Yamaguchi Distributions to the Current Duration Distributions Censored at 36 Months

 
 

Median Time to Pregnancy 
(Months)

Proportion Not Pregnant After 12 
Months Total

Uncensored
at 36 Months

Acceptable, 
Irregular, and FlatWithout Calendar With Calendar Without Calendar With Calendar  Without Calendar

With
Calendar

Colombia 2009 33.6 14.0 0.80 0.58 452 168 229 F

Colombia 2016 >36 17.4 0.94 0.64 316 114 155 F

Dominic. R. 2002 17.4 6.9 0.56 0.33 243 134 156 F

Indonesia 2002 5.0 5.1 0.28 0.26 1005 517 560 A

Indonesia 2007 4.6 4.6 0.26 0.23 1076 562 606 A

Indonesia 2012 4.8 4.3 0.28 0.24 1183 645 698 A

Nigeria 2008a 20.1 13.5 0.69 0.54 670 397 420 I

Nigeria 2013 5.1 4.5 0.28 0.23 756 432 478 A

Philippines 2003 10.5 7.9 0.44 0.36 315 139 160 A

Senegal 2005a 8.5 10.8 0.41 0.44 234 112 131 I

Senegal 2010 12.5 8.2 0.51 0.38 248 120 144 I

Tanzania 2015 13.0 10.3 0.55 0.40 211 151 160 I

Acceptable (A), irregular (I), flat (F): subjective classification of histograms based on fits without using calendar, cf. our article (1).
aReproductive calendar, all others: contraceptive calendar.

University of Copenhagen
Copenhagen, Denmark

Thabo Matsaseng
Reproductive Medicine Unit

Stellenbosch University/Tygerberg 
Academic Hospital

Cape Town, South Africa

Igor Toskin
James Kiarie

Department of Sexual and Reproductive 
Health and Research (SRH)
World Health Organization

Geneva, Switzerland

REFERENCES
 1. Keiding N, Ali MM, Eriksson F, Matsaseng T, 

Toskin I, Kiarie J. The use of time to pregnancy 
for estimating and monitoring human fecun-
dity from demographic and health surveys. 
Epidemiology. 2021;32:27–35.

 2. Polis CB, Cox CM, Tunçalp Ö, McLain AC, 
Thoma ME. Estimating infertility preva-
lence in low-to-middle-income countries: an 
application of a current duration approach to 
Demographic and Health Survey data. Hum 
Reprod. 2017;32:1064–1074.

 3. Polis CB, Cox CM, Tunçalp Ö, McLain AC, 
Thoma ME. Re.: The use of time to pregnancy 
for estimating and monitoring human fecun-
dity from Demographic and Health Surveys. 
Epidemiology. 2021;32:e16. 

 4. Bradley SEK, William W, Trevor N. Croft. 
2015. Contraceptive Use and Perinatal 
Mortality in the DHS: An Assessment of the 
Quality and Consistency of Calendars and 
Histories. DHS Methodological Reports No. 
17. ICF International.

CMAverse: A Suite 
of Functions for 

Reproducible Causal 
Mediation Analyses

To the Editor:

In this letter, we introduce CMAverse, 
an R package that provides a suite of 

functions for reproducible causal media-
tion analysis including directed acyclic 
graph (DAG) visualization, statistical 
modeling for estimation and inference 
of causal effects, and sensitivity analyses 
for unmeasured confounding, measure-
ment error and selection bias.

In many research fields including 
biomedical sciences, epidemiology and 
psychology, the use of causal mediation 
analysis has been increasing rapidly over 
the past couple of decades. Mediation 
analysis can help explain causal relation-
ships and inform policy. In addition to 
examining a direct causal relation between 
two variables, mediation models assess 
causal pathways in which one variable 
(the exposure) causes another variable (the 
outcome) through an intermediate vari-
able (the mediator). It has been shown that 
the overall exposure effect can be decom-
posed into two components1: a natural 
direct effect and a natural indirect effect. 

Additionally, in the presence of exposure–
mediator interaction, the overall exposure 
effect can be further decomposed into four 
effects1: a controlled direct effect, a refer-
ence interaction, a mediated interaction 
and a pure indirect effect.

These decompositions yield valid 
results under a set of assumptions of no 
unmeasured confounding. In practice, 
there might be violations of these such 
assumptions, which are also untestable. 
Meanwhile, there might be measurement 
error and selection bias incurred during 
data acquisition. Thus, sensitivity analy-
ses for unmeasured confounding, mea-
surement error and selection bias play 
vital roles in valid mediation analysis.1

To conceptualize causal media-
tion analysis, CMAverse represents the 
relationships among variables using a 
DAG. Subsequently, statistical model-
ing approaches are applied to estimate 
and obtain inferences of causal effects. 
CMAverse allows for the investigation 
of the two-way and four-way decompo-
sition of the total exposure effect for a 
single mediator or for multiple media-
tors. In addition, it supports time varying 
confounders. The most popular causal 
mediation analysis approaches to date 
are implemented. These include the fol-
lowing: the regression-based approach,2,3 
the weighting-based approach,3 the 


